REMARKS 

Applicants have carefully reviewed and considered the Examiner's Action mailed March 28 , 
2008. Reconsideration is respectfully requested in view of the comments set forth below. 

35 U.S.C. § 103(a) Rejection based on Harano et al., Ichikawa et ai and Shintani et al. 

Claims 1 and 2 were rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. 
Patent No. 5,009,922 to Harano et al. (hereinafter referred to as "Harano") and further in view of 
JP 3163868 to Ichikawa et al. (hereinafter referred to as "JP'868") and JP 4350157 to Shintani et 
al. (hereinafter referred to as "JP' 157"). This rejection is respectfully traversed. 

Harano is directed to a method of forming a transparent conductive film using an arc 
discharge type plasma generated in an atmosphere wherein the pressure of an atmospheric gas is 
3.0 x 10" 4 or higher, and the plasma is converged onto a vapor deposition material whereby the 
transparent conductive film is formed on a substrate located above the vapor deposition material. 
See column 2, lines 37-48 of Harano. As the Examiner acknowledges Harano fails to teach the 
recited features of repeatedly supplying stepwise increased electric power and "sequentially 
moving and expanding the plasma from a first plasma region up to a maximum plasma region to 
sequentially melt the unmelted portion" of a vaporizing material, as recited in method claim 2. 
With respect to the production device of claim 1 , Harano "does not teach the other limitations of 
claim 1": the recited sequentially increased electric power supply unit and the plasma control 
unit, which sequentially melt and evaporate an unmelted portion of raw material. In fact, Harano 
expressly teaches that vapor deposition substrate 6 on which the film is formed is heated by RF 
voltage 8 (Figure 1, column 4, lines 40-44 of Harano), while a battery 7 applies voltage across 
the plasma gun 1 and hearth 4 (column 4, lines 35-40 of Harano). 
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As described in paragraphs [0004] -[0006] of the originally-filed application, when two or 
more sorts of metal elements with different melting points, such as Al and Ti are melted in the 
same crucible, the obtained film contains a high ratio of the low-melting material on the base 
side and a high ratio of the high-melting material toward the surface layer thereby resulting in a 
film with an inconsistent composition. The claimed invention solves this problem by 
sequentially melting and evaporating the raw material comprising at least two sorts of metals or 
intermetallics compound from a single crucible or hearth. 

The secondary references to JP'868 and TP' 157 do not teach or suggest the claimed 
feature of "sequentially moving and expanding the plasma from a first plasma region up to a 
maximum plasma region to sequentially melt the unmelted portion", as recited in independent 
claims 1 and 2 of the present application. It is the Examiner's position that the two films 
produced by JP f 868 meets the recited claim language of "sequentially moving and expanding the 
plasma from a first plasma region up to a maximum plasma region to sequentially melt the 
unmelted portion". However, the Constitution of JP C 868 states that "variations in reflected 
power are reduced when the film forming is resumed, hence the plasma is stablilized". In 
addition, the primary reference of Harano fails to disclose the recited vaporizing material of an 
alloy containing at least two sorts of metals or intermetallics compound, as column 1 of Harano 
discloses single metal oxides. 

Contrary to the claimed invention, JP'868 discloses high frequency excited plasma which 
produces an initial film layer while the supply power is increased to the desired power and then a 
normal film layer is formed on the initial film layer while the desired power is supplied. See 
Constitution of JP'868. Thus, JP f 868 is providing two different layers of a film, which the 
claimed invention avoids. There is no disclosure in JP'868 of sequentially melting raw material, 
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let alone moving and expanding the plasma from a first region up to the maximum plasma 
region, as recited in claims 1 and 2 of the present application. Consequently, it is submitted that 
any combination of Harano and JP f 868 would not reasonably result in "moving and expanding 
the plasma from the first plasma region up to maximum plasma region to sequentially melt the 
unmelted portion [of the vaporizing material]" (emphasis added), as recited in device claim 1 
and method claim 2 of the present application. 

Contrary to Harano, JP C 868 describes an embodiment employing a high frequency 
excited plasma ion plating apparatus for deposition. An ion plating process is described in 
JP'868 as "a method of forming a transparent conductive film on a substrate by forming high 
frequency excited plasma to react with evaporated particles from an evaporation source or target 
with oxygen gas introduced in the ambient atmosphere". The high frequency plasma is thus used 
for encouraging or facilitating the reaction of evaporated particles and the ambient gas and not 
for melting raw material, as claimed by Applicants. The attached Ion Plating Reference Material 
from the Japanese Patent Office disclose that ion plating is the combination of vacuum 
deposition and plasma where the plasma of reactive gas is mixed with evaporated particles to 
form a compound film. In other words, the teaching of increasing RF power according to JP f 868 
has nothing to do with melting and evaporating raw material, but with reducing the variations in 
reflected power when the film forming is resumed (region 3 of Figure 2 - plasma is stablilized). 

The use of JP*868, as described in the attached Abstract from Dialog is to form a 
transparent electro-conductive thin film on a substrate without producing the white turbidity of 
the thin film, and reducing scattering of resistivity of the thin film. Neither the Dialog Abstract 
nor the English language Patent Abstract of Japan attached to JP f 868 indicate any disclosure that 
a sequentially increased electric power supply unit supplies first power to evaporate the 
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vaporizing material and then applies electric power increased stepwise from the first electric 
power at predetermined intervals repeatedly up to the necessary maximum electric power to 
sequentially melt an unmelted portion of vaporizing material, as recited in claims 1 and 2 of the 
present application. 

Like Harano and JP'868, JP' 1 57 also fails to disclose a device or method of producing a 
film formed "from a vaporizing material of an alloy containing at least two sorts of metals or 
intermetallics compound". JP' 1 57 discloses providing a PVD device capable of producing a 
thin film vapor deposited on a substrate surface with uniform thickness. Thus, JP' 157 is not 
concerned with the problem faced by Applicants: improving the consistency of the composition 
of a thin film made by at least two metals or intermetallics compound. 

The Applicants submit this translation of paragraph [0006] of JP'157: 

Uniformity of the film thickness can be improved by densely concentrating 
plasma to the portion of a crucible corresponding to a substrate portion where 
the film thickness becomes thin while roughly converging the plasma to a 
crucible portion corresponding to a substrate portion where the film thickness 
becomes thick. 

There is no mention of an unmelted portion of the raw material during the process disclosed by 
JP' 157. Thus, JP' 1 57 is only concerned with uniformity of film thickness and is clearly remote 
from the recited plasma control for "continuously and sequentially moving and expanding 
plasma ... to sequentially melt the unmelted portion" of a vaporizing material containing at least 
two metals or intermetallic compounds, as recited in independent device claim 1 and independent 
method claim 2. It is submitted that one of ordinary skill in the art working with two different 
types of metals or intermetallics compound would not have considered JP'157, either alone or in 
combination with JP'858, to modify Harano so that both the electric power supply unit 
sequentially increases electric power in a stepwise fashion to sequentially melt an unmelted 
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portion of the material and the plasma control unit, simultaneously, "converges the plasma into a 
first plasma region necessary to evaporate the vaprorizing material and performs plasma control 
for continuously and sequentially moving and expanding the plasma from the first plasma region 
up to the maximum plasma region to sequentially melt the unmelted portion" of the vaporizing 
material, as recited in the independent claims of the present application. 

As explained in the Background Art (paragraphs [0002]-[0005], in an ion plating or 
vacuum deposition process using a crucible as an evaporation source, it is common knowledge or 
practice to melt all raw metal in the crucible, and then, evaporate the raw material in the plasma. 
Since none of the applied references: Horan, JP f 868, JP C 157, discloses that the electrical power 
is increased stepwise to sequentially melt an unmelted portion of the vaporizing material, or, that 
the plasma is controlled (simultaneously with the increased power supply in method claim 2) to 
sequentially melt an unmelted portion of the vaporizing material, it is believed that the claimed 
invention of intentionally sequentially melting "an unmelted portion of the [raw] materiaP' 
during the process is novel and inventive. Thus, it is submitted that one of ordinary skill in the art 
exercising commonsense would not combine the teachings of JP'868 and JP f 1 57 with the 
primary reference to Harano to achieve in the claimed invention. None of the applied references, 
even if combined in the manner suggested by the Office Action, disclose or teach the recited 
feature of repeatedly supplying electric power increased stepwise, and continuously and 
sequentially moving and expanding plasma to sequentially melt an unmelted portion of raw 
material as required in the independent claims of the present application. Withdrawal of the 
rejection under 35 U.S.C. § 103(a) is respectfully requested. 
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35 U.S.C. §103(a) Rejection based on Harano, JP'868and JP<157 in view ofShima etaL 

Claim 3 was rejected under 35 U.S.C. §103(a) as being unpatentable over Harano, JP'868 
and JP' 157 and further in view of JP 2001001202 to Shima et al. (hereinafter referred to as 
JP'202). This rejection is respectfully traversed. 

Claim 3 is directed to a coating tool including a cutting tool base material and a film 
formed according to the process set forth in claim 2. That is, claim 3 is dependent upon claim 2 
and requires all the recited features of that claim. Since none of the applied references, as argued 
above, disclose the claimed combination of repeatedly supplying stepwise increased electric 
power and "sequentially moving and expanding the plasma from a first plasma region up to a 
maximum plasma region" in order to form the claimed multicomponent film, it is submitted that 
one of ordinary skill in the art would not have expected the claimed invention to be achieved by 
combining the above argued combination with a reference disclosing a film of nitride, 
carbonitride, nitroboride, carbonnitride or the like of Ti and Al to improve cutting. There is no 
disclosure of the recited features: repeatedly supplying stepwise increased electric power and 
"sequentially moving and expanding the plasma from a first plasma region up to a maximum 
plasma region" in JP'202. Accordingly, JP'202 cannot cure the missing features recited from the 
claims of the present application. Withdrawal of this rejection is requested. 

In view of the foregoing comments, the prior art references do not render the claimed 
invention obvious, even when combined because none of the references discloses sequentially 
melting the raw material, let alone the recited features of using stepwise increased power and the 
convergence of the plasma from a first region to a maximum region to sequentially melt an 
unmelted portion of the raw material. Thus, it is believed that claims 1-3 are not rendered 
obvious, as they are patentably distinguished from the cited art, as argued above. Accordingly, it 
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is respectfully requested that a Notice of Allowance be issued indicating that claims 1 -3 are 
allowed over the prior art of record. 

Should the Examiner believe that a conference would advance the prosecution of this 
application, the Examiner is encouraged to telephone the undersigned counsel to arrange such a 
conference. 

Respectfully submitted, 

Date: June 27. 2008 
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Catherine M. Voorhees 
Registration No. 33,074 
Venable LLP 
P.O. Box 34385 
Washington, D.C. 20043-9998 
Telephone: (202) 344-4000 
Telefax: (202)344-8300 
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Transparent electroconductive thin film prodn. - involves forming prim, layer using excitation plasma formed at 
reduced power than increasing power supply 
Patent Assignee: TOYOTA JIDOSHA KK 
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Priority Application Number (Number Kind Date): JP 1989331680 A 19891221 



Alerting Abstract: JP A 

Thin film is formed on a substrate under hf excitation plasma created from a controlled source power, in which at the 
initial stage of the film formation, an incipient film layer is formed on the substrate surface by setting the source power 
lower than objective power, then main film layer is formed on the incipient film layer using the objective power. 

USE - Used for forming transparent electroconductive thin film without producing white turbidity of the thin film, and 
reducing scattering of resistivity of the thin film. @(5pp Dwg.No 0/4) 
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Language: JA 

Application: JP 1989331680 A 19891221 (Local application) 
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TRANSLATION OF ENCLOSED REFERENCE MATERIAL 



1-6-3 Ion Plating 
[Technology Classification] 
1-6 Vacuum Deposition Apparatus 
[Name of Technology] 
1-6-3 Ion Plating 
[Content of Technology] 

Ion plating is combined technology of vacuum 
deposition and plasma. Ion plating is the technology of 
using gas plasma in principle to make a part of evaporated 
particles ions or excited particles, activate and deposit 
them. Accordingly, reactive ion plating, which uses the 
plasma of reactive gas and associates it with evaporated 
particles to combine a compound film, is extremely 
effective. As the operation is in plasma, the primary 
requisite is to have stable plasma, and low-temperature 
plasma by means of weakly-ionized plasma in the area of 
low pressure gas is frequently used. 

Fig. 1 shows the structure of an ion plating 
apparatus. The ion plating apparatus features having both 
a plasma generating device by electric discharge and an 
evaporation source. Apparatuses are roughly classified 
into a direct current excitation type and a high frequency 
excitation type by a means for causing electric discharge, 
and besides, there are apparatuses using a hollow cathode 
or ion beams in an evaporating mechanism. 

Fig. 2 shows an example of a product of the ion 
plating apparatus. The apparatus is incorporated with a 



plasma beam source and can form a film using the electron 
beam excited plasma of high density and high efficiency. 
Particularly, the apparatus is directed to an application 
to the formation of an optical multilayer film such as a 
mirror or an optical filter for use under a severe 
condition and to a large area substrate. The apparatus 
has features as follows. 

•All evaporation materials of metal, oxides and the 
like may be used. 

•A film can be formed at low temperature. 
• High-speed and reactive formation of a film can be 
performed. 

[Drawing] 

Figure 1 the structure of an ion plating apparatus 

( In Figure 1, (D • - substrate, (D plasma, ® • • RF coil, 
® • • gas, (5) • • matching box, (6) • • exhaust, (7) • • high- 
frequency oscillator ) 



